The unitarised Eikonal Born series (UEBS) method has been used successfully by Byron et al. for elastic scattering of electrons and positrons by hydrogen atoms. Here an attempt is made to apply the UEBS method in the case of elastic scattering of electrons by helium atoms. The total and differential cross sections are calculated for the energy range 100-700 eV. The results are compared with experimental and other theoretical results. It is found that the results obtained with the UEBS method agree best with the experimental results.
There is no simple yet satisfactory method for computing the scattering of electrons by helium atoms in the intermediate energy region. After the introduction of the Eikonal approximation in the potential scattering theory by Moliere [1] , Glauber [2] extended it by using a frozen target approximation to convert the many body scattering problem into a potential scattering problem in which the potential depends on the coordinates of the target. However this could not be free from some drawbacks (Byron et al. [3] ). To eliminate the deficiencies of the eikonal approximation and the Glauber many body generalization, Byron and Joachain [4] formulated the Eikonal-Born series (EBS) method. But the EBS method was not unitarised. On the other and, Wallace [5, 6] introduced a systematic correction to the Eikonal phase that did not account, however, for long range polarization effects at small angles and represented absorption inadequately. To eliminate these difficulties, Byron et al. [7] suggested to remove the second order Wallace term / W2 from the Wallace amplitude / w and to replace it by the second Born term f B2 . The direct amplitude thus obtained was called the Unitarised Eikonal Born series (UEBS) amplitude. They applied the UEBS method successfully to the elastic scattering of electrons and positrons by hydrogen atoms in the energy range 100 to 400 eV [7] and obtained better results than those obtained with the other methods. In the present investigation the UEBS method is applied to the elastic scattering of electrons by He atoms in the intermediate energy range.
Reprint requests to Dr. V. M. Chhaya, Department of Physics, Saurashtra University, Rajkot 360 005, India.
The interaction potential between the electron and the helium atom in the direct arrangement channel can be expressed as (in atomic units) 
-oo
Substituting V from (1) into (2), Xo is obtained as 
-00
Using (4), (5) and (6), Xi is obtained as
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o Here and correpond to S-states. We have replaced Jß 2 by the simplified second Born term f SB2 which is taken as (Joachain [8] )
where k, = k { -k, k 2 = k -k ( , P 2 = kf -2W, W = mean excitation energy = 1-3 a.u.
In this case we have used the first Born exchange amplitude g B1 , which is given by (Byron et al. [7] )
The exchange potential for the e-He collision is taken as
The differential cross section 1 (6) and total cross section Q t for the e-He elastic collision are obtained by the relations 
Results and Discussions
The total cross sections (TCS) and differential cross sections (DCS) for the elastic scattering of electrons by helium atoms, calculated for incident energies ranging from 100 eV to 700 eV, are given in Tables 1 and 2 , respectively. The TCS results are compared with the theoretical results calculated using the EBS method (Byron and Joachain [9] ) and the optical potential model (OM) (Byron and Joachain [10] ), and with the experimental results of Dalba et al. [11] , Blaauw et al. [12] , and Kauppila et al. [13] . Detailed comparisons of the present DCS values with the theoretical results calculated using the EBS and OM theories and experimental results of Bromberg [14] , Sethuraman et al. [15] and Jansen et al. [16] for the energies 200 and 500 eV are shown in Tables 3 and 4 , respectively. The present TCS values are smaller than those obtained from the EBS and OM methods. But they are in better agreement with the experimental results of Kauppila et al. [13] . The present DCS values are smaller than those obtained with the EBS method in the given angular and energy region, but they are found in better agreement with the experimental results than those from EBS method. This shows an improvement in the TCS and DCS values due to the unitarisation of the EBS method. Also, there is good agreement between the present results and OM results at small angles. At large angles there is poor agreement between the present results and the OM results, and also between the EBS and the OM results. At large angles the convergence of the perturbation theory is slow. Since the OM method treats the static potential, which is very important in large angle scattering, exactly to all orders of perturbation theory, the optical model is more accurate than the Eikonal-Born series method at large angles (Byron and Joachain [10] ). However, at large angles some improvement is observed in the present results as compared to the EBS results. The present results can further be improved by using UEBS exchange amplitudes (Byron et al. [7] ).
